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PURPOSE: To obtain a 
semiconductor memory having 
the constitution capable of 
relaxing the limit of the access 
number of times which a 
nonvolatile memory has in 
particular related to the 
constitution of the semiconductor 
memory. CONSTITUTION: A part 
of the contents of the nonvolatile 
memory is copied in a volatile 
memory 2 previously. When a bit 

corresponding to an access request address exists in the volatile memory 
2, the information is transferred between the volatile memory 2 and the 
outside. When not, the information is exchanged between the nonvolatile 
memory 1 and the volatile memory 2, and the information is transferred 
between the volatile memory 2 and the outside. Thus, the access number 
of times to the nonvolatile memory are reduced, and the limit of the access 
number of times which the nonvolatile memory has is relaxed, and the life 
of the memory is prolonged. 

Inventor(s): 

MATSUNO KATSUMI 
NAKAGOME YOSHINOBU 
TAKEUCHI MIKI 
AOKI MASAKAZU 

Application No. 05005641 JP05005641 JP, Filed 19930118. A1 Published 

19940805 



Click here for larger image. 



Infi Class: G11C01606 
G06F01216 



BEST AVAILABLE COPY 



http://www.micropat.com/cgi-bin/pslist 



05/06/16 



MicroPatent PatSearch JP06215589A 



2/2 ^— V 



Patents Citing This One (1): 

US6418506B1 20020709 Intel Corporation 

Integrated circuit memory and method for transferring 
data using a volatile memory to buffer data for a 
nonvolatile memory array 



l.dbl 
5.hiB 



Home Sean:h List First Pnev 



Next Last 



For further information, please contact: 

Technical Support | Billing | Sales | General Information 



BEST AVAILABLE COPV 



http://www.micropat.com/cgi-bin/pslist 



05/06/16 



BEST AVAILABLE COPY 



mB^mmff (jp) (12) ^ H 4# 1^ ^ ^ (A) {umnmm^^mmn 

#W¥6-215589 

(43)^110 ^^6¥a994)8H5B 

(sDintcL'^ miim fT^mm^n fi m^^mm 

G 1 1 C 16/06 

G0 6F 12/16 310 A 7629 -5B 

6866 -5L GllC 17/ 00 309 F 



m^m^ mm^ a«^oft4 ol ii m) 





»«¥5-5641 


(71)H1«A 


000005108 










(22)meQ 


¥^5^(1993) 1 ^180 










(72)»W« 


































ymum^^my^m^m i Ti28o#« 














mmmm 


















»St*tt0S£«ff0fff*P^rt 






(74)f^3SA 













(54) i^moi^m 



(57) 

'r^\fy hi^^m^i^y^'tv 2iz}is>^m\z\t. ^^^^^ 
•J 2 tnmt(om'vmm<D»^^f7'^. ^^i^f^^^^mz 

An^^^m\ :k^^'cm^^;^^') 2t9v^t<Dm^ 



^r' , I < ,r'. 



—789— 



J 

\z:ii\^^xmmiAm^iL^tirciiLm^^m-^'^^z.t 
5^m<D:^\^^mmri>;it\z^r)mm^mvn^:^^u 

[0 0 0 1] 

-e<o«is&®»-r«> ^ t ^^mt Lit^mt^:^^^ \zm 

(00021 

[0 0 0 31 01 1 (a) \t. ^mmi^^'e^j\z:^n^ 

p^tU-feJl'S*^ffih7>>?Xi$'PTli:lCcfcO«^ 
Sns. 7-HllWLl. :/U'-hj|iPL Ifi, ;<^U 

CO 0 0 41 >^^u-fe;i.fci5V^T^»^WJcft^^lEli 
-r^:;5j^ic::»ViT. ai i (b) ^rffiv^Titt^T-S. 0 



(2) i^l8¥6-2 1 5 5 8 9 

2 

t. mtis^t^m^QFEtom^^^vx^^^. 
mz^^^^<omm^^m^n^t. mmzm^ft:^\^ 

iB-r^^x^^-^n^. cn^m^^xm^Ltt^nn» 
^^/^zy^cFEia:>m&m^^mz\t. m^z^-r^^ 

t3.±^^(Dn&vui^zvrz'Aov\z^^t. cfei 
10 i^-vuo\zhfzytow\z'r^t.. cFF.\(o^m\t. 

^> ^n^nSS '1- t '0' tcm^it^CtJcJ: 

u cFF.i<Dm^^^md\\zm»^'^^. ^^x. 

»Uirc«^»c:it'^, 3SS«#Q r 1 t-Q r 0 ^:CD^» 

j^^t#<<Dmm^T'~^«iDL 1 \zmmf^:iti)^^. 
mmznii^vxmu^mmfi^^r^^L^fs.^. nn 

[0 00 5] 

m^m\.mz^\^^mnmi)m'P'r^^mii^d!>^. 
30 xT^'tT.^mm^^n^fmiA^^rzo 

[0 0 0 6] zL<o^ofmm(om^f^t\^x. m^\t. 

pC^eU (DRAM) ti^siic. ^\ni/^\zim.^t\tz 
m^\z^^^^m^mi-Ytm^^W(z^^y^n 

[0 0 0 7] 1#l;:@#«A|5l»fc$dlS€r^'::?7^ 

XSmW^'^Cfn'fn^Ts^^A^ (1 9 9 2^6H) 
50 115 7M{ca«$nfcJ:3«C, T ^^7smS,<r>1^%\Z^ 



—790— 



(3) 

3 

[0 0 0 8) :*^?«OBWtt. rcoJ:5;^S#32,a&.:fe<i: 
[0009] 20 

[00 10] 

» Ic 7 -tr X ^ ^ U m^€r»%1ipt t U ±lz 3 tr 

[00 11] 

irXp^^U (SRAM) 

\%. ^^^14^^ U 1 i^%i4;<^U 2i:(^ra<^7'-^ 



#P8¥6-2 1 5 58 9 

4 

[0 0 12] ±l3O5p<^U0»fP*«o-Wc'::>ViT, 
^>i$^-7x'f X3^aUT. »%ttj?<^U 

2jcntr--r^ (^m o i> • 3bf-$n^««tc 

0 2) . ~m<oy'-i$^mm^^z^cpvroy' 

*5 UTffi© >^ ^ U 35l<'i^S tJ&io 

(^mi 0 4) > Ji^iipt^U 2(7)ffittrt^S:^»^tt 

^^u iic:zitf-A*yi7U (^11110 5) > nxPfw^ 

^. x-i5^«ia:0«jHTLj/S:J^^ 1 0 3) . 

;«< ^ U 2 <D|B«rt«&:T^^^ii;* ^ U 1 Icn tr~A'y ^ 

b (^m 0 6) . mf^^t^jr^o mm^m^m'^\z 
[0 0 13] C0^. mzwnmz\t. mx^t. mmm 

ft;?^^u 2&s^««c^i^»tg^jKrrn««tvio ^ft. ^ 

^S4 lw*3ViTag^;^7 H UX^»Srff t^Tx-^'S^T 
[0 0 14] 2(c||Jgf?||lcJ;ni^. ^ii%1i;^^U'\(^7 

^dtjj^tT^^o ^\z^mmi^;^^v^m^>rzmfSi(D:< 

si^^^5 7^iL:^\M^^mnm\z^ ^\zi&mr^^t 

[0 0 15] txi^cz^Xs mx\tT^ f---f 

ty, ^2 6«. m4^ (19 9 1^) mseomti^^m 



—791— 



5 

5 6 5M (IEEE, JOURNAL OF SOLID-STATE CIRCUITS, V 
01.26. No.4 (1991) pp. 5 6 0- 5 6 5) 

s R A ^ !y x:i p< ^ u ^mmzmi)^ e> vi-s. 

[0 016] m3\t. ^^mom^m^^^m^wKDmm 
mv^mmm\z^n^T»^^:^=ev I tmmz. 

U 1 2 ® 1 l;:^Lfc||jS6WJc:i3tj-^»^tt^^U 2 
»l«tt^^Ul 2«. AW:^/t5;7Tl 3&^M^T 

ms'^\t\m(o:^^^) iLXyX^TL^^^xzm^^'^^m 

ti^ (#jei 1 1) o iieiT, ^gg75^^^;ty HPx 
Jt, :^Pi^i4^^u 1 i±ov^-rnA^o^3iTHuxjc 

\zzi\L-^nx\^^tm^^^ (^mi 12) o ritr- 

>^^U 1 WzuM-nvOX^ (¥]lil 1 3) . 

1 2(c3h:--r^ (^m 1 4) . ^lt, aw:^ 
T7^-:5'»B2i&fT'5(^jei 1 5). z.(Dmmz^^ii. 

U 1 2(0p^^U-fe;P*jl^ii:'r> Ji^tt^^U 1 2^S 
iSLT^If^tt^^U 1 1 irngPtcoWTr^-feXT^ 

%<t^^U 1 1 t^^ft^^U 1 2 i:*»S[IC»jf^$-e: 
'5tJ:Vio *^V>«. ^^<4;<^U 1 2lr-DViT, * 
-rAh^cfct/iStgSFSrfTofc^. ifS!<4>t^:U 1 2^ 



(4) #i85p6-2 1 5 5 8 9 

\z. ^m^^^'eo^(D7^±7.mfk^&mL. mm^^ 

10 xmm^'DUi^mzu\i-m^^n':>mmzm\yX\^ 

[0 0 19] m^u. ^%mz^^^m^\^r^^'^')T 
v^^7hhfz.-mmmxhK>. ^»^i4;^^u 1 1. » 

mm\zm\^tz%(ox^^. mz^^^x. 

1 in, ^SI«^co«®:J>S^fflV^T^»S5«Hc««S: 
iB1S'r^>t^UTa&0> 7-H«2 2Wi:7=-:5^Jta2 2 
D i <D3^ ^ t:: ;< ^ U -feJV ^ffi® L $ p< * U 7 

2 l^m^^ba *7-HiSI2 2Wf3:, x^-^- 
a? -f A'2 3WICJ:0S«-ffi»;^nS. 7'-:5^ll2 

2D\t. ry-;/ ' v'a-y2 3D\zj:t)miR'mm^ 

3DlCtt, 5^-3^182 2D. feSVitt7'-3^A*A2 8^ 

8tt, »|^ft;^^U 1 2<^x-i5^li2 5DlcSiK^n. 
7^-:$'J»2 2D£itTC!>*», 1 / 2 a>*jft^» 

x-i5'^2 2 D^S^6<|IC^-i5^A*X 2 8 tcS?JI^T 
^. <toT, ^^UrU^ 21, 2A<Dv'—^U\lv^ 

30 1 2iCti. SRAM&l9(r^-6o ^^U7W-r 2 4CD 

9-Kili2 SWId:, 7^3-^5^- H^-r A*2 6W{C<l;Djl 

2 8tC^jK$n, 7>:/-x3-^2 6DtC,fcOa«- 
^2 6Dlw«, T'-:$'«i2 5D, ^^Vi^x— iJ'/N'X 2 

8«rS5llf ^>:/U^^-v|pI»'b^^T'l)J:v^ AW;fj 
a - ci: ^X7 > c^^ IHIK JC-^ A ^ 7 H UX^i^ 

40 [0 0 2 0] ^m&m\z7rihftmwLx\i. ^sc^ox- 

iJ^A-X^l^^JlC^tt-S^^chLT^feO, mz. :t>^y 

'/itvxmm\zzi ^-mi^^no<D\zmvtcm0S(.t:f3i^o 

01 i\z7f^'r^^\z3mm(omW}m^'^-^t-r^:^'eu 
±)v^m^^xmm^nrz.m^. m^y'^i-y^^^x^i'y 
-fA^iiigbTctv^o ^wm^/^'e^j^mzmfK 
mi^:^'€:0\zm^i^^mtifx<. m^^x^mmzmm^m 

50 7^5/->i;><^US^V>fc«^lcW:'^> S€raA*t 



—792— 



7 

[0 0 2 1] 06«. *^^lwS':^€«^^U;t/^UW 

:^$tl^^. t>;/ M3J^B53 3J3:. T^-lrXTHl/Xn 
y7r 3 1 tntr-THU'XA.y^r 3 2«>|^^5&ie. 

HWX;??«»afij?^^U 1 2\zu\^-^fiX\^^fi^ 
^ot^^n'^X^. :^»%tt;<^'J 1 1. 1 

2cD4&awTHux^±^-r^o ii^7Hux*«3t:- 

^Sttfcld, r3tr-7Kl^XM0Tg?3 5«> ntr-T 
HUXA*y7r 3 2COI^^^J5»?T^. >t^U7WtC 
51*7 HWX:|5j:tnBf^«®/'«;PX«. ««/^;ux%* 

[0 0 2 2] t';/h*Jj;£W3 3<7)»fPSa:DPaaiC^'< 
[0 0 2 3] (1) ^«7Hl'X;&tnt!-^tlTViAc^ 

^> t y hi^j^e« 3 3 tt> ^ 'J 1 2 (omny y 

IxX^^lRL. ««l«/t;wx»^BR 3 4 fcfe^s. 
[0 0 2 4] (2) ^^7 HUX/5^^3bf-$nTVi;a:30> 

ofej^-^, ^^nmL^^^y 1 2. 1 1 

a>3t?-Ay^ffi2K|317FU'X^^*U ^W/VPX^ 
^^3 4lceA^p 7HUX«b*y h^J^g53 

3lc<J:r)]®iKWlc^^U^2ltT'bJ;V^U 5fe^7H^ 
X^:x-3^1J-^X*e2IU aW/i;V'X»*S53 4Jc:J: 

1 1. 1 20ne-ffli^S7HU'X 

Sr^^U, ^W/^;i'X^^i53 4fcls;3l^. 
7HPX{-^j5£:T^li%14p^^U 1 2(D«^S7HUX^ 
^fe^U, ^1»/'^;t'X^^«3 4 

[0 0 2 5] (3) nm.^m^^. nzw<t:^^\i- 
nv-^t^ym^^m^^\z%M 

CO 0 2 6] (4) ^^li^tU 1 207^Xh^fT^^ 

®^7Hwx*^3hr-$nrir^fca'&a:isi«o[)ibf^ 



(5) 1^18^6-2 1 5 5 8 9 

1 1 ^»^14>t^:U 1 2(7)5fem7Hl'X^^l£;$li- 
T, S*7HWX;^^^»^tt;^^U 1 2<^i^317Hl/X 
*«>V^fl, ^d&^»%tt^^Ul l3&^e» 
^ttpt^U 1 2(?:);?t^U«Si:l^i;:*:^$oSI«*3tf 

[0 0 2 7] (5) ^»^tt>l^Ul K^xXhSfr^ 
^^7Hl/Xtcmf ^^»^f*^^U 1 l<K>m 

«ii«in;i/x%*«3 4it, T»%ttp<*ui loffnr 

HUX:feJ:t;W!^1$^^U 1 2(D3^?ii7HU'XC0^^^^ 
UJc^iSIU, 1 2(Z)7~HII^SRb3^(<i 

;iiJCJ:0. ^»«tt><^U 1 l-v<0|t««;&7i^-tX 
^^fTT#. cntCcfc0^l^^ft;<^U 1 icOT^Xh*^ 

1 2 0^Xhi:K3'JUT^T^. »%'I4;*^U 
1 2<0xXh»7«. ^^ttp^^U 1 2±lC7"Xh/^i5' 

lcj:D. ^#f6tt;)^^Ul 1 ©xX h^HfrUTt) J: 

[0 0 2 8] 2|5:^ifi|a!JCJ:n^f> 0 3 (Z>^Jfi0iHcS'::^< 
p<^u^^g5^«^T^^. ;in^±TA-H^x7± 
icW^UT'b^ViU 7HUXAy:7rt«IW 

/^^vx^^^j^^i^tt, ^n^vyh^:s:7\z^r>mm 

VXh^\^K 

[0 0 2 9] S7tt> *%?gi;:^^>^^U<^m^J^T 

IC:feViT. ®^4 la, 4 1b, 4 1 c ^tl^tiy 
7<;WFILE1, FILE2, F I L E 3 tCflJ^r ^ 

^^Ji, F 1 LE 1 «4^&0;^^Um*^<£d&fie>T^^i 

^. :lz.x. xmioyr^Mmm.mtmm'^^^^ 
)vt(id<o^^^m'^^^m\^x^'^^f)^^^'tmm nd 

:feViT, ®i^4 2CH> >F»j^<4;<tU4 1 ±<7?Vim 

*><D :7 r 3 br- Ufe 7 r -f c o p Y s»«ft-r 

^. m^4 2X«, :^if%i4p^^'J 4 1±(7);*^U^S^ 
^^Itf^l NDEXtDntr- I NDEXC^I&«f^'r-6. 

[0 0 3 0] EJ8^^ViT±l2^^U@J^§y^T;^^lC 

50 m\^iiiWi^^ii^<om^wm-^. mmz. ffi«4 1 x© 



—793- 



(6) 

9 

121). TYUT.ifiX'h^n^ ti (¥Jei 2 2) , HE A 

S;&>i:^)&^fiJ£-r* (^«il2 3) . U^. CCITII* 

V^Tn;&MC^*:-r'5't>coi:*r'5o COPY{Cll*7Hl^ 

14^^U4 n;:r!tf-/t-y^L (^j(il2 4) , 

U (^m 2 5) , ««4 2Cicntf--r* (^ISl 2 
6) . nmz. HEADER(0rt^S:3E^-r^* -^-b 

Wl 27) . 

[0 0 3 11 ::;iT5^-5'«iSiic<j:0COPYO7 7-i' 
^'iX^Whhtzm'^. ^»%ttpc:eu 4 1 ±(7)^^:7 

m^SIf « I N D E X C (DSfr^c ttTcfc 
[0 0 3 2] i!l3®^tj^Tb;/5:«1&. 7r-f;i'COPY(^ 

r^^^^Wf^tt;A^U4 iizntr-ny^u (^lei 2 

8) > p<^U«^WS1f«INDEXCCDrt^^Mi^4 

ix{c:3k:-Ay>j^ux 2 9) . m^^H&J't 

®ig^4 1 a, 4 1 b, 4 1 c,-"\<DT^-feXft:3tr-:fe 

T i7 -tr X -r S ee^S <7) 2^ S P< ^ U ^ig^SSW^ I N D E X 
I NDEXCJCnbT— r-SCtT, ^fflP^tt-pl^UO 

[0 0 3 3] I NDEXCtDntr-A^y^^iif^^ 

fc, ^^U««^«3Hg^INDEXtCci:t?T^li^14^ 
<D7 r-r ;i'*&il?^^«^«^<^)T^7-trX[5l|gct)^SL, 

\zr^^y.r^m. mz^^m^zmr:^^m^Lrc^mi^ 
\zmmr^. yr^jv^mi^iy. yr^)v± 

[0 0 3 4] :^mmm\z^ti\t. mz^n^^:^^^)^ so 



15 589 

10 

m\^^x^i^^y 7^ )V^m^\ytz,wii'^\z^^^x. ^^u 

[0 0 3 5] m^\t. :^^m\z^^:f^^^)(DW$M^X 

•^momomx^^. mi \z7fihtz.m^^^-mimm\z 

y 5 1 \t^m^^:^'e')(0:^^^)W$.^^^mz&\^. 
tt«^^7 5 2tt»%tt^^UCD^^U«i^*«l:@:WJC 
^T. 5 1 lC:BViT, ^^5 1 a, 5 1 

b. 5 1 ^n-^n:7r ^^l^F I LEI 1,F 1 L 

E 1 2. F I LE 1 sica^r^nTv^^. «l«5 1 X 

\t. ^^Um*^Og!l^T^S1f^I NDEX$:*&ttr^ 
^«T*^. b2\Z\X. ^m%VL^^') 5 

l±<D;*q&Ufll««3HS« I NDEXOnbf- I NDE 
XC)eit&®<. 

[0 0 3 61 ±Mo^^^)mm^x^mzm\yfzmY^ 

@ll 0 «rffiViT»iig-r^». *0«i)«C, ««5 
1 XCDf^^I NDEXS:. U 5 2 (CH fcf-b 

Tfe< (^Mil 3 1). TYVT.iA^'^L^n^t {^m 
132) > I NDEXC(0lf^;6^^. M«TH^XlC^ 
lS;-re^»^14;*^U 5 l<?)<fe3ir HUX^^i?) (^1© 

13 3) . 5 inr^c^-fex-r^ (^j®i 

3 4) o 5F#«i4^^u 5 1 \zmm\z^-^mL^m^ 

>^ ^ g fi|«i!l^TCD^MJi. ^ U 5 2 

^^'jm^^W^lff^I NDEXCCOf^^^^^S 1 
Xtc:3b:-;^tyi:?LT (^Jgl 3 5) , ^f^&J^7T 
j:<Dl&mcJ:D. :7r-f ;MS3®««5 iX'N.coT^ 

xz^mt^^tiAx^^. m^(Dmtmm\z. i 

NDEXC<D3tf— INDEXtCcJ: 

[0 0 3 7] :i^mmm\zxn\t. ^^ui)f^(o$^m^m 

^:/Y^±m\z^m.x^. y^'tTstmmit^ti^. ^ 

xn^^tti^x^^<ox. m\z^m.mz. %wm&^m 
nt^nmtmKxris. 

[0 0 3 8] 

[Bill 2fs:^§gtc<J;^/^'J:P^S^*r:/n-j;^a. 

[02] :^%m\z^^:^^^)<r>m^^m^m'ryu-^ 



—794- 



BEST AVAILABLE COPY 



(7) 



15 5 8 9 



iJ 

[03] *»?giCci:-5<;t^UM«<£^-r:/Dy^0, 
[04] *5SW«CJ:S/^U(OSif^¥)e^^-r:7D-^ 

[05] *Sg§^lwct'5^^U(Z);<^UTU-fJcr)ViTC0 

[06] 2|c^9gic^S;<^iJ©>ttU$lI»aJC':PV^T<0 
«JE^*^*r:/Dyi7 0. 

[07] *^^lr<J:^;jt^Ulc^tt^pC^um*^J^T 



[010] :^^m\z^^/.^^)(Dmi^^m^7Fiya-^ 

[011] t^^co^^m^pc^:ij[-^v>en;fe^*U-t 
[W^(OUi?g] 



[8] ^Hm\z^^;^^o<omf^^m^7f^ryu-^ lo y^i-iT.. 4"'^^ijmm^m. 

[01] 



[03] 

ma 



^ — lt 



13 



TT 



4Yb - 
41B - 
41X- 



17] 



g)7 



FILE3 - 



—795— 



BEST AVAILABLE COPY 



(8) 



i|tBg¥6-2 1 5 5 8 9 



[BI2] 



C Mte ) 



-101 



»^>^•;^:cpu 



Yes 



No 



103 



1 ^104 





Yes 



















1 



106 



[04] 









1 


r 



111 



Ygs 





112 



No 



^ 113 



115 



—796— 



BEST AVAILABLE COPY 



(9) 



^Bi¥6-2 1 5 5 8 9 



[B5] 
B5 



C£Vt 

7 



I : u Nil , 

* 8 I A ■ 



— — i^iir ' 

^3 



12 



Z5D 



[06] 



14 



- X 



35 



32 



* — 



31 



T3 



34 



I . 



- . . ^ J 



—797— 



BEST AVAILABLE COPY 



(10) 



i^&8¥6-2 1 5 5 8 9 



KU129 



1 




Ot-' ^^X^ afcf- 






< 



End 



Yes 



123 



No 



KV124 



II U 



CFE1 



;5r 



Pit 




yvi25 



KV127 



(b> 



—798— 



BEST AVAILABLE COPY 



(11) 



if^W^6-2 1 5 5 89 



[SI9] 
09 



51a- 

SIX - 



[Bl 0] 
I2J1 0 



I 





1 




.4 



^131 



End 



132 



^ 133 



1 







r 



^135 



C ) 



—799— 



